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1
LIMB PROTECTOR

The present invention relates to an articulatable limb
protection system for the protection of limb members such
as the knee (joint), elbow (joint), etc. . . It, in particular,
relates 1o a (leg\arm) protector which may for example be
used 1n sports such as ice hockey, street hockey, roller
hockey and the like. |

Various kinds of limb protectors are known of the type
arranged to at least partially encircle the limb of a person.
Examples of such protectors are shown in U.S. Pat. Nos.
3,135,964, 3,735,419, 4,692,946 and 4,888,826; the entire
contents of each of these patents is incorporated herein by
reference. | |

LLimb protectors for legs (as well as for arms) have
conventionally comprised a hard outer shell directly over-
laying and abutting a resilient shock absorbent padding
which 1s suitably attached to the outer hard shell; the
protector partially encircles the limb of the user about the
arca of a joint. For such laminate type constructions, the
force of an impact in a joint area, while attenuated, is
essentially directly transferred to the bones of the joint area
such that not only may a painful sensation nevertheless be
felt by the wearer but joint damage may also occur.

Various attempts have been made to design shin guards
to protect the shin and knee cap from blows or impact forces
resulting from being hit with a puck, hockey stick or the like;
shin guards are known, for example, wherein the area
between the knee cap and the shin is protected with padding
or r1igid members so as to afford some measure of protection.
It 1s also known to provide buffer pockets in front of the shin,
knee joint etc., to augment the shock absorbing character-

istics of the limb guard; see for example U.S. Pat. Nos.

3,135,964 and 4,888,826. However, known limb guards do
not provide a high degree of articulation coupled with a high
degree of shock absorbance especially in the region of a joint
such as an elbow or knee. Efforts are therefore continuing in
order to develop a protector which provides the wearer with
a lmgh degree of movement (i.e. high articulation between
~various limb guard members) and shock absorbance.

It would be advantageous to have a protector device or
system wherein the forces directed to the knee cap (or
elbow) are distributed over a relatively large part of the leg
(or arm), 1.e. they are not directly transferred to the knee cap
or elbow. |

It would also be advantageous to have a limb protector
whereby the elements or members of the protector are
pivotably connected such that the protector is able to freely
follow the bending movement of a leg about the knee (or
arm about the elbow) in order to provide a comfortable
urion with the leg (or arm) of the wearer.

It would further be advantageous to provide a protection
device or system with a high degree of articulation and
which would provide protection in the shin to knee transition
arca as well as in the knee to thigh area; similarly for the
transition areas around the elbow.

SUMMARY OF INVENTION

The present invention relates to an articulated limb pro-
tection system or protector device which provides the user
with a high degree of limb bending movement; for example,
a leg protection system in accordance with the present
invention, permits the user to assume any position from
squatting, through itermediate leg bending to a full upright
stance.
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In accordance with a leg limb aspect, the present inven-
tion provides for a leg protection system for protecting a
person’s knee and a leg member selected from a group
comprising a person’s shin and a person’s thigh. The leg
protection system 1is of the type arranged or configured to at -
least partially encircle a person’s leg and comprises

inner knee cap guard means for bearing on a person’s
knee cap, |

limb guard means, said limb guard means comprising
outer knee joint guard means and
leg guard means selected from a group comprising
shin guard means and thigh guard means,
said outer knee joint guard means being in over-
lying relationship to said inner knee cap guard
means, such - that said inner kneecap guard
means nests in said outer knee joint guard
means

spacing means for spacing apart the inner knee cap guard
means from the outer knee joint guard means such that
a buifer pocket 1s defined therebetween, first articula-
tion connection means for articulately connecting said
outer knee joint guard means to said leg guard means
such that said outer knee joint guard means is pivotably
moveable, relative to said leg guard means, in response
to bending movement of the leg about the knee and

second articulation connection means for articulately con-
necting said inner knee cap guard means to said leg
-guard means such that said inner knee cap guard means
1s pivotably moveable, relative to said leg guard means,
1In response to bending movement of the leg about the
knee.

In accordance with the present invention a leg protection
system in addition to protecting the knee area may also
protect the shin area, the thigh area or both the shin and thigh
area. The inner knee cap guard means may, for example, as
desired, be articulately connected to the shin guard means or
the thigh guard means. |

Thus in accordance with another aspect the present inven- |
tion provides for a leg protection system for protecting a
person’s shin, knee and thigh, said leg protection system
being of the type arranged or configured to at least partially
encircle a person’s leg, said leg protection system compris-
ing |

shin guard means,

inner knee cap guard means for bearing on a person’s
knee cap,

outer knee joint guard means, said outer knee joint guard
means being in overlying relation to said inner knee cap
guard means, such that said inner kneecap guard means
nests mn said outer knee joint guard means

thigh guard means,

spacing means for spacing apart the inner knee cap guard
means from the outer knee joint guard means such that
a buffer pocket is defined therebetween,

first articulation connection means for articulately con-
necting said outer knee joint guard means to said shin
guard means and to said thigh guard means such that
said outer knee joint guard means is pivotably move-
able, relative to said shin guard means, in response to
bending movement of the leg about the knee and said
thigh guard means is pivotably moveable, relative to
sald outer knee joint guard means in response to
bending movement of the leg about the knee and

second articulation connection means for articulately con-
necting said inner knee cap guard means to said shin
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guard means such that said inner knee cap guard means
18 pivotably moveable, relative to said shin guard
means, in response to bendlng movement of the leg
about the knee.

In accordance with a leg protector of the present inven-
tion, the transition areas between the and upper and lower
legs may be covered by overlapping parts of the elements
thereof,

5

Thus 1n accordance with another aspect the present inven-

tion provides for a leg protector for protecting a person’s
shin, knee and thigh, said leg protector being of the type

arranged or configured to at least partially encircle a per-.

son’s leg, said leg protection system comprising

10

an inner knee cap guard means comprising a resilient pad |

element for bearing on a person’s knee cap,
- a leg guard, said leg guard comprising
- a shin guard means comprising a rigid outer shell
element overlying a resilient shin pad element,
an outer knee joint guard means comprising a relatively
rigid outer shell element, and
a thigh guard means comprising a rigid outer shell
eiement overlying a resilient thigh pad element,
said outer knee guard means being in overlying
relationship to said inner knee cap guard means,
such that said inner kneecap guard means nests in
said outer knee joint guard means said outer knee
joint guard means, when the leg of the person is
straight, being in overlapping relation to said shin
~and thigh guard means,

means for attaching each of said i‘esilient_pad clements to
a respective rigid outer shell element,

spacing means for spacing apart the inner knee cap guard
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means from the outer knee joint guard means such that

a buffer pocket is defined therebetween,

first articulation connection means for articulately con-
necting said outer knee guard means to said shin guard
means and to said thigh guard means such that said
outer knee joint guard means is pivotably moveable,
relative to said shin guard means, in response to bend-
ing movement of the leg about the knee and said thigh
‘guard means 1s pivotably moveable, relative to said
outer knee joimnt guard means, in response to bending
movement of the leg about the knee, and

second articulation connection means for articulately con-
necting said inner knee cap guard means to said shin

33
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guard means such that said inner knee cap guard means

1S pivotably moveable, relative to said shin guard

‘means, in response to bending movement of the leg
about the knee. |

In accordance with the present invention, the spacing

means may take any desired form or configuration keeping

in mind the purpose thereof, namely to space apart the outer

knee joint element and the inner knee cap guard element so

as to provide a buffer pocket. The spacing means may also
facilitate the distribution of impact forces directed at a joint
(such as a knee) over a larger part of the wearers limb. The
spacing means may be a separate element or may comprise
the inner knee cap guard means itself, e.g. a peripheral part
- of the inner knee cap guard means. The spacing means may
be of any (known) resilient material suitable for use in the
context of limb protection devices and systems.

Thus 1n accordance with the present invention the spacing
means may comprise a peripheral portion of the inner knee
cap guard means. The peripheral portion may be configured
relative to the outer knee joint guard means, the shin guard
means and the thigh guard means such that the inner knee
cap guard means nests in the outer knee joint guard means.
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Alternatively, in accordance with the present invention,

- the spacing means may comprise a resilient spacing means

e.g. a resilient pad element. A resilient spacer pad element

~may be configured relative to the outer knee joint guard

means, the inner knee cap guard means, the shin guard
means and the thigh guard means such that the spacer pad
element nests in the outer knee joint guard means between

the inner knee cap guard means and the outer knee joint

guard means; such that the inner knee cap guard means nests
in. the spacer pad element; and such that in response to
bending movement of the leg about the knee, the inner knee

cap guard means is able to sl1dab1y engage the spacer pad |
~ ¢lement,

The inner knee cap guard means may also include a rigid

outer shell element overlying the resilient pad element

thereof, the leg protector including means for attaching the
resilient pad element of said inner knee cap guard to the rigid

~shell thereof. The rigid shell element of the inner knee cap

means is disposed between said outer knee joint guard
means and the resilient pad element of said inner knee guard
means, 1.e. so that the resilient pad bears on the knee cap of
a person and not the hard shell thereof.

In accordance with the present inVcntion the first articu-
lation connection means may take on any form or configu-
ration which provides for the desired articulating movement
of the protector elements relative to each other. The first
articulation connection means may for example, comprise
first flexible strap means (for connecting the outer knee joint

‘guard means to the shin guard means) and second flexible

strap means (for connecting the outer knee joint guard
means to the thigh guard means). The strap means may be
fixed to the other elements in any suitable fashion so as to
interconnect the elements of the protector in an articulatable

fashion, e.g. by stitching, rivet connectors, etc,.

The second articulation connection means may also take
on any form or configuration which provides for the desired
articulating movement of the inner knee cap guard relative
to the protector eclement it is connected to. The second
articulation connection means may, for example, comprise a
flexible member in the form of a (composite) web or strap
about which a pivot type movement may occur during use.
~ In accordance with another aspect the present invention
provides for a leg protector for protecting a person’s shin,
knee and thigh, said leg protector being of the type arranged
or configured to at least partially encircle a person’s leg, said
leg protection system comprising

an inner knee cap guard means comprising a resilient pad
clement for bearing on a person’s knee cap,
- a leg guard, said leg guard comprising -
a shin guard means comprising a rigid outer shell
element overlying a resilient shin pad element,
an outer knee joint guard means comprising a rigid |
outer shell element overlying a resilient knee pad
element, and a thigh guard means comprising a rigid
outer shell element overlymg a resilient thigh pad
element, |
said outer knee guard means bemg in overlying
relationship to said inner knee cap guard means,
the rigid outer shell element of said outer knee
joint guard means, when the leg of the person is
straight, being in overlapping relation to the rigid
outer shell elements of said shin and thxgh guard
means,

means for attaching each of said pad elements to a
respective rigid outer shell element, a resilient spacing
means for spacing apart the inner knee cap guard means
from the outer knee joint guard means such that a buffer
pocket 1s defined therebetween, |
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first articulation connection means for articulately con-
necting said outer knee guard means to said shin guard
means and to said thigh guard means such that said
outer knee joint guard means is pivotably moveable,
relative to said shin guard means, in response to bend-

ing movement of the leg about the knee and said thigh
guard means is pivotably moveable, relative to said
outer knee joint guard means, in response to bending
movement of the leg about the knee, said first articu-
lation connection means comprising first flexible strap
means for connecting said outer knee joint guard means
to said shin guard means and second flexible strap
means for connecting said outer knee joint guard means
to said thigh guard means, said first and second flexible
strap means being in underlying relation with respect to
the rigid outer shell elements of said shin, outer knee
joint and thigh guard means, and

second articulation connection means for articulately con-
necting said inner knee cap guard means to said shin
guard means such that said inner knee cap guard means
1s pivotably moveable, relative to said shin guard
means, in response to bending movement of the leg
about the knee.

In accordance with a further arm limb aspect, the present
invention provides for an arm protection system for protect-
ing a person’s elbow and an arm member selected for a
group comprising a person’s forearm and a person’s upper
arm, said arm protection system being of the type arranged
or configured to at least partially encircle a person’s arm,
said arm protection system comprising

inner elbow guard means for bearing on a person’s elbow,

limb guard means, said limb guard means comprising
outer elbow joint guard means, and
arm guard means selected from a group comprising
forearm guard means and upper arm guard means,
said outer elbow joint guard means being in overly-
ing relationship to said inner elbow guard means,
such that said inner elbow guard means nests in
said outer elbow joint guard means

spacing means for vnocing apart the inner elbow guard
means from th: ¢ : ¢lbow joint guard means such
that a buffer pocizi: is defined therebetween,

first articulation connection means for articulately con-
necting said outer elbow joint guard means to said arm
guard means such that said outer elbow joint guard
means is pivotably moveable, relative to said arm guard
means, in response to bending movement of the arm
about the elbow and |

second articulation connection means for articulately con-
necting said inner elbow guard means to said arm guard
means such that said inner elbow guard means is
pivotably moveable, relative to said arm guard means,
in response to bending movement of the arm about the
clbow. |

In accordance with the present invention an arm protec-
tion system in addition to protecting the elbow area may also
protect the forearm area, the upper arm area or both the
forearm and upper arm areas. The inner elbow guard means
may, for example, as desired, be articulately connected to the
forearm guard means or the upper arm guard means.

The previous comments with respect to the spacing
means, first articulation means, the rigid outer shell of the
inner knee cap guard means, etc. apply in analogous fashion
to the arm protector in analogous fashion.

In accordance with an additional arm aspect of the present
invention there is provided an arm protection system for
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protecting a person’s forearm, elbow and upper arm, said
arm protection system being of the type arranged or con-
figured to at least partially encircle a person’s arm, said arm
protection system comprising

forearm guard means,
inner elbow guard means for bearing on a person’s elbow,

outer elbow joint guard means, said outer elbow joint
guard means being in overlying relationship to said
inner elbow guard means, such that said inner elbow

guard means nests in said outer elbow Jmnt guard
means

upper arm guard means,

spacing means for spacing apart the inner elbow guard
means from the outer elbow joint guard means such
that a buffer pocket is defined therebetween,

first articulation connection means for articulately con-
necting said outer elbow joint guard means to said
forearm guard means and to said upper arm guard
means such that said outer elbow joint guard means is
pivotably moveable, relative to said forearm arm guard
means, 1n response to bending movement of the arm
about the elbow and said upper arm guard means is
pivotably moveable, relative to said outer elbow joint
guard means, in response to bending movement of the
arm about the e¢lbow and

second articulation connection means for articulately con-
necting said inner elbow guard means to said forearm
guard means such that said inner elbow guard means is
pivotably moveable, relative to said forearm guard
means, in response to bending movement of the arm
about the elbow. |
In accordance with another arm aspect of the present
invention there is provided an arm protector for protecting a
person’s forearm, elbow and upper arm, said arm protector
being of the type arranged or configured to at least partially
encircle a person’s arm, said arm protector comprising

an 1nner elbow guard means comprising a resilient pad
clement for bearing on a person’s elbow, an arm guard,
said arm guard comprising
a forearm guard means,
an outer elbow joint guard means, and
a upper arm guard means,
said forearm guard means comprising a rigid outer
shell element overlying a resilient forearm pad
element, -
said outer elbow joint guard means comprising a
rigid outer shell element, ;
said upper arm guard means comprising a rigid outer
shell element overlying a resilient upper arm pad
clement,
said outer elbow joint guard means being in overly-
ing relatiﬂnship to said inner elbow guard means,
such that said inner elbow guard means nests n
said outer elbow joint guard means
satd outer elbow joint guard means, when the arm of
the person is straight, being in overlapping rela-
tion to said forearm and upper arm guard means,

means for attaching each of said resilient pad elements to
a respective rigid outer shell element, |

spacing means for spacing apart the inner elbow guard
means from the outer elbow joint guard means such
that a buffer pocket is defined therebetween,

first articulation connection means for articulately con-
necting said outer elbow joint guard means to said
forearm guard means and to said upper arm guard
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means such that said outer elbow joint guard means is
pivotably moveable, relative to said forearm guard
means, in response to bending movement of the arm
about the elbow and said upper arm guard means is

pivotably moveable, relative to said outer elbow joint

guard means, 1n response to bending movement of the
arm about the elbow, and

- second articulation connection means for articulately con-
necting said inner elbow guard means to said forearm
guard means such that said inner elbow guard means is
pivctably moveable, relative to said forearm guard
means, in response to bcndmg movement of the arm
about the elbow. | |

In accordance with a further arm aspect of the present

- invention there is provided an arm protector for protecting a

person’s forearm, elbow and upper arm, said arm protector

being of the type arranged or configured to at least partlally
encircle a person’s arm, said arm protector comprising

an inner elbow guard means ccmprlsmg a resilient pad
element for bearing on a person’s clbow an arm guard,
said arm guard comprising
‘a forearm guard means,
an outer elbow joint guard means, and
~a upper arm guard means,

- said forearm guard means comprising a rigid outer
shell element overlying a resilient forearm pad
clement,

said outer elbow joint guard means comprising

~arigid outer shell element overlying a resilient elbow

pad element,

satd upper arm guard means comprising a rigid outer

~ shell element overlying a resilient upper arm pad
element,

said outer elbow guard means being in overlying
relationship to said inner elbow guard means, the
relatively rigid outer shell element of said outer
elbow guard means, when the arm of the person is
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straight, being in overlapping relation to the rela-

tively rigid outer shell elements of said forearm
and upper arm guard means,

means for attaching each of said resilient pad elements to
‘a respective rigid outer shell element,

a resilient spacing means for spacing apart the inner
elbow cap guard means from the outer elbow joint
guard means such that a buffer pocket is defined
therebetween,

first articulation connection means for articulately con-

necting said outer elbow guard means to said forearm

guard means and to said upper arm guard means such
that said outer elbow joint guard means is pivotably
moveable, relative to said forearm guard means, in
response to bending movement of the arm about the
elbow and said upper arm guard means is pivotably
moveable, relative to said outer elbow joint guard
means, in response to bending movement of the arm
about the elbow, said first articulation connection

means comprising first flexible strap means for con-

necting said outer elbow joint guard means to said
forearm guard means and second flexible strap means
for connecting said outer elbow joint guard means to
said upper arm guard means,

said first and second flexible strap means being in under-
lying relation with respect to the relatively rigid outer
shell elements of said forearm, outer elbow joint and
upper arm guard means and

second articulation connection means for articulately con-

necting said inner elbow guard means to said forearm
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guard means such that said inner elbow guard means is
pivotably moveable, relative to said forearm guard
means, in response to bending movement of the arm
about the elbow.

The various elements of a prctcctcr in accordance with
the present invention may be made from (known) materials
suitable for limb protection type systems or devices; see, for
example, the materials mentioned in U.S. Pat. No. 4,692,946
(the entire contents of U.S. Pat. No. 4,692,946 are incorpo-
rated herein by reference).

The fastening means for connecting the various elements

- of a protector 1n accordance with the present invention may

take any suitable form. A resilient pad may, for example, be
secured to a hard shell by (heavy duty) stitching. Rivet
connections may also be used. The fasteners may be of the
detachable type, e.g. snap type fasteners.

In accordance with the present invention, the expressions

“articulation connection”, “articulation connection means”
and the like are to be understood as referring to any
connection whatsoever, which allows the so connected ele-
ments of the leg protector to follow the bending movement
or motion of a leg or arm about the joint of the elbow or of
the knee while the protector is maintained in opcratwc
pOSlthI’l on the leg or arm.

In drawings which illustrate example embodiments of the

protective system or device of the present invention:
- FIG. 1 is a front perspective view of an example leg
protection device in accordance with the present invention,
the device being arranged to partlally encircle the leg {)f a
user;

FIG. 2 is a side view of the leg protection device of FIG.
1;

FIG. 3 is an exploded partially cut-out schematic rear
view of the leg protection device of FIG. 1 wherein various
components of the device are illusirated; |
~ FIG. 3A is an exploded partially cut-out schematic rear
view of an alternate embodiment of a leg protection device

~ of the present invention;

FIG. 4 is a cross-sectional view of the leg protection
device, as shown in FIG. 2, along the longitudinal center line
of the device; |

FIG. 5 is a partial cutaway view similar to that of FIG. 4,
except that the view shows the device in a bent position with
portions of the leg protector removed;

FIG. 6 is on the same drawing page as FIG. 3 and shows
an example rivet type connection means used to attach the
flexible webs or straps of the articulation means to the hard -
shell elements of the thigh and shin guard members;

FIG. 7 shows a cross-sectional view of the knee portion
along 7—7 of the device as shown in FIG. 2;

FIG. 8 shows a cross-sectional view of the shin portion
along 8—8 of the device as shown in FIG. 2; |

FIG. 9 shows a side view of an example arm protector
device in accordance with the present invention in an
essentially straight unbent position;

FIG. 10 shows a side view of the arm protector cf FIG. 9
in a bent position;

FIG. 11 is a cross section view along 11—11 of FIG. 9;

FIG. 12 is a cross section view along 12—12 of FIG. 9;

FIG. 13 is a cross section view along 13—13 of FIG. 9;

FIG. 14 shows a back view into the interior of the arm
protector of FIG. 9 but with portions of the resilient pad
elements removed to show the articulate connection between
the upper, middle and forearm portions; |

FIG. 13 is on the same page of drawings as FIGS. 11 to
13 and is a cross-sectional view of the arm protection device
of FIG. 9 along the longitudinal center line thereof; and
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FIG. 16 shows a back view into the interior of the arm
protector of FIG. 9; and

Reterring to FIG. 1, the leg protection device 1 shown has
three main components, namely, an upper thigh portion 2, a
middle knee portion 3, and a lower shin portion 4; in
accordance with the present invention and, if desired, the
upper thigh portion 2 may not be present such that the device
would 1n this case be essentially a shin and knee protector.

As may be seen from FIGS. 3, 7 and 8, each of the
portions 2,3 and 4 of the leg protector is concavely curved
about 1ts longitudinal axis (i.e. the length axis of the leg)
such that when the protector is placed on a leg it partially
encircies the wearers leg. The leg protector may be main-
tained in place on a leg in any suitable manner, for example
by the use of tape, elastic bands, string laces, etc. around the
shin and thigh portions 2, and 4 or it may be maintained on
the limb by a leg sock which covers the protector.

The knee portion 3 has an outer joint guard part and an
inner kneecap guard part; the inner guard part will be
discussed below in relation to the shin portion 4.

Returming to FIG. 1, the thigh portion 2, the outer knee
joint guard part of the middle knee portion 3 and the shin
portion 4 each comprises a protective relatively rigid outer
shell 5, 6 and 7 respectively. These outer rigid shells overlie
respective relatively resilient pad elements 8, 9 and 10
respectively.

The thigh portion 2 has a generally triangular like shape.
The rigid thigh shell S has a number of openings (some of
which are designated by the reference number 11) which
pass therethrough. As may be seen, when viewing the leg
protector from the underside, (see FIGS. 3 and 4), the thigh
pad 8 has a central opening surrounded by a border 12; the
holes 11 are disposed within the confines of the border 12.
The rigid thigh shell 5 and the pad 8 are sized such that the
border edges of the pad 8 extend beyond the peripheral
edges of the shell 5. The rigid thigh shell is attached to the
pad 8 by stitching 13.

The outer joint guard part of the knee portion 3, as
mentioned above, comprises a rigid outer shell 6. The rigid
outer shell 6 overlies a relatively resilient pad 9. The rigid
knee joint shell 6 and the pad 9 are sized such that the border
edges of the pad 9 extend beyond the peripheral edges of the
shell 6. The rigid outer knee joint shell 6 is attached to the
pad 9 by stitching 14, i.e. the shell 6 is attached adjacent to
the periphery of the pad 9.

The outer joint guard part of the knee portion 3 is shaped
or configured such that it will cover the front and side parts
of the knee joint area of the leg of a wearer. The knee area
is protected primarily by the outer knee shell 6, which is
arranged (e.g. in relation to the surface curvature) such that
the frontally acting forces and lateral forces are guided past
the knee-cap and its adjacent fragile ligaments and articular
cartilage and are transferred to stronger, surrounding parts of
the knee-joint.

The shin portion 4 comprises a relatively rigid outer shin
shell 7 which has a central longitudinally extending elon-
gated portion 15. A plurality of depressions (a number of
which are designated with the reference number 16) are
disposed on both sides of the central elongated portion 15.
The depressions 16 are spaced apart by a plurality of
transversely extending rib like structures (a number of which
are designated by the reference number 17) which are on
both sides of the central portion 15. These ribs assist in
- reinforcing the rigidity of the outer shin shell 7.

As mentioned above the relatively rigid outer shin shell 7
overlies a relatively resilient pad 10. Referring to FIGS. 1 to
4, the pad 10 is provided with side wing pad portions 104
‘and 105 which serve as calf protecting elements.
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The shin portion 4 may, as shown in FIG. 3, include a
support member 18 which generally corresponds in shape to
the shape of the pad 10. The upper portions of the pad 10 and
the support 18 include elements which relate to an inner
knee cap guard member which shall be described below.

The support 18, for example, has side wing portions 19 -
and 20 which have a shape which corresponds to that of
respective side wing portions 10a and 105 of the pad 10.

The wing portions 10a and 105 of pad 10 each have a
pouch. The interior of each pouch is shaped to receive a
respective support side wing portion 19 or 20 through a
respective slit opening 21a (and 215) in the side wall of the
respective side wing pad portion, i.e. a support side wing
portion fits into a respective pouch in the manner of a foot
(1.e. support wing) into a sock (i.e. pouch). The lower part of
the pad 10 also has a pouch with a slit opening 22 for
similarly receiving the lower edge portion of the support 18.
The support side wing portions and the lower edge of the
support of an assembled leg protector are thus covered from
view; see FIGS. 1 and 2.

Turning back to FIG. 3, the support 18 is of a relatively
thin flexible plastic material. The support 18 is provided
with a series of holes along both sides or flanks thereof
(some of the holes along one side of the support 18 are
designated with the reference number 23). The outer rigid
shin shetl 7 1s provided with a corresponding series of holes
along its flanks (some of which are designated with the
reference number 24). The holes 23 and 24 are disposed such
that they may line up one with the other so that rivets (some
of which are designated with the reference numeral 26 in
FIGS. 1 and 2) may be inserted therein for connecting the
support 18 to the shin shell 7; if desired any other (known)
connection means may, of course, be used to connect the
support 18 to the shell 7.

The support 18 is fixed to opposite side portmns of the
shell 7 so as to inhibit collapse of the transverse concave
configuration of the shin shell 7 due to impact forces, i.e.
from a flying puck, a hockey stick, etc.. Thus as seen in
FIGS. 4 and 8, when the support 18 is connected to the shin
shell 7 and the pad 10 is disposed thereabout, the support 18
will span the interior of the shin shell 7 such that a buffer
pocket 27 1s defined between the outer shell 7 and the pad
10; the support 18 being between the pad 10 and the shell 7.
The buifer pocket 27 will tend to augment the protective
action of the shin guard portion 4 since the force of an
impact will be distributed over a relatively larger area of the
shin than the point of impact on the shin shell 7, i.e. an
imcreased cushioning effect on the shin bone part of the pad
10 may thus be achieved.

The thigh portion 2, the outer part of the knee ]mnt pomon
3 and the shin portion 4 are connected together by an
articulation connection means comprising first and second
flexible web or strap means. The articulation connection
means is flexible so as to permit unrestricted mnvement of
the knee-joint.

Referring to FIG. 3, the first articulation connection
means coOmprises a criss cross web or strap member 28
which is sewn onto the pad 9; the stitching is indicated by
the dotted line 29. As may be seen the outer knee joint part
of the knee portion 3 is in overlapping relation to the other
portions 2 and 4 (i.e. the outer knee joint part overlaps the
adjacent edge portions of the other two portions 2 and 4).
The free band ends 30, 31, 32 and 33 of strap member 28
(i.e. the portions thereof not stitched to the pad 19) are
attached to the rigid shells § and 7 by rivet type connections
(indicated generally by the reference numeral 34); the band
end 33 is shown in FIGS. 4 and 5. The first flexible strap
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means referred to above comprises the free ends 30 and 31

while the second flexible strap means referred to above
comprises the free ends 32 and 33.

‘Referring to FIG. 5, the first flexible strap means permits

pivotable back and forth movement of the outer knee shell
6 relative to the shin shell 7 in response to the bending (or
articulate) movement of the leg about the knee (the move-
ment occurring in the direction of the arrow 35). Similarly,
the second flexible strap means permits pivotable back and
forth movement of the thigh shell 5 relative to the outer knee

- shell 6 in response to the bending (or articulate) movement

of the leg about the knee (the movement occurring in the
direction of the arrow 36); FIG. 2 shows the leg protector in
a more or less straight position whereas FIG. 1 shows the
- protector in a bent position. |

In order to stabilize the leg protector on the knee-301nt_

area and to inhibit, on impact, the kneecap from bearing on
the outer knee joint guard (e.g. via the pad 9), an inner
kneecap guard part is provided. Referring to FIGS. 3 and 4
the inner kneecap guard part comprises a relatively resilient

5,611,080
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. 12
ingly) nest within head portion 50 of the spacer element 49.
The spacer element 49 additionally has an opening 53 which
seats the protrusion defined by the support element 41 (see
FIG. 7). |

The head portion 50 of the spacer element 49, is conﬁg-
ured (1.e. sized) relative to the outer knee joint guard part and
the other guard parts such that when the head 50 nests within
the outer knee joint guard part, the support element 41 is
spaced apart from the outer knee joint guard and a buffer
pocket 54 is defined therebetween (see FIGS. 4 and 7).

In use, an upper part 55 (see FIG. 3) of head 50 is able to

' slidingly or rubbingly abut a lower inner part of the thigh

15

20

pad element 37. The pad element 37 is shown, by way of

example only, as being integral with the pad 10, the pad
element 37 being connected to the main body of the pad 10
by a narrow neck (pad) part 38. As in the case of the pad 10
the pad element 37 is preferably associated with a relatively
rigid support element 41 made of material similar to that of
the outer shells 5, 6 or 7. For this purpose, the pad element
37 also has, on the side thereof which faces the outer knee
- joint guard part, a peripherally extending pouch for receiv-
~ ing the peripheral edge 42 of the support element 41; the
pouch has a slit opening 43 (dotted line) for receiving the

edge 42. On the kneecap side of the pad element 37, a

depression 1s defined for engaging the kneecap. The kneecap
(not shown) is intended to nest in the depression and to thus
bear against the pad element 37.

The support e¢lement 41, has a lower stem portion 44
which 1s provided with two hole 45. The upper part of the

25
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35

support 18 is provided with a projection 46 which has two

corresponding holes 47. The holes 45 and 47 are configured
S0 as to line up and permit the support element 41 to be
connected to the support 18 by a rivet connection through

40

these holes; the connection having a neck like aspect. The

support element 41 is provided with a depression 48 which
essentially conforms to the shape of the depression in the
pad element 37, the pad element 37 being conﬁgured to nest
in the depression 48.

43

- invention, the pad element 37 1

portion 2, i.e. the upper part 55 is able to abut the cutaway

lower part of the pad element 8 and these elements may slide
relative to each other. The sides of the head 50 may also
slidingly abut the opposed side walls of the pad element 9 in
stmilar fashion. Thus, in response to bending action of the

‘leg about the knee, the head 50 will pivot about the flexible

neck 31; the inner knee cap member (comprising pad
element 37) will pivot about neck parts 38 and 46, and the
inner knee cap member (comprising pad element 37) will
slidingly engage the head part 50 of the spacer element 49,

Although the embodiment shown in FIGS. 1 to 8 is shown
with an upper thigh guard, the thigh guard may if desired be
dispensed with; in this case, however, the upper part of the
head 50 of the spacer element 49 will have to slidingly abut
the upper inner edge of the pad element 9. Additionally, the
spacer element 49 may, if desired be eliminated in favour of
a peripherally enlarged pad element 37 wherein the enlarged

‘periphery carries out the function of the spacer element 49;

this mechanism will be described below in relation to the
example arm protector shown in FIGS. 9 to 185. |

Turning to FIG. 3a, in accordance with the present
ay alternatively be pivotally
connected to (i.e. be integral with) the pad 8 of the thigh
portion 2 instead of to the pad 10 of the shin portion 4. In
this case the upper part 55' of the spacer element 49' may
have a concave shaped notch 38" for receiving the flexible
neck 38 of the pad element 37. In this case, the support

‘element 41 may be held in place solely by the (above

described) pouch of the pad element 37.
Turning to FIGS. 9 to 15, these figures illustrate an
embodiment of the present invention for use to protect the

elbow of a person.
As in the case of the leg protection device described

- above, the example arm protection device has three main

The neck 38 and the neck like structure formed by

connecting the stem portion 44 to the projection 46 are

sufficiently flexible such that the pad element 37 and the

support element 41 may pivot thereabout relative to the pad
10 and the support 18, and thus follow the bending move-
ment of the leg about the knee; these necks thus define the
second articulation connection means.

As seen in FIG. 3 and 4, a spacer element 49 is present.'
The spacer element 49 comprises a cup shaped head portion
50, a flexible neck portion 51 and a stem or root portion 52.
The stem portion 52 is disposed between the shell 7 and the
- support 18, with the neck 51 being more or less disposed in

an opening defined between the upper part of the support 18

and the shell 7; the spacer element 49 may be removed by
simply pulling it out of the pocket 27 and replaced by
pushing the stem 52 through the opening into the pocket 27.

The stem portion 52 maintains the spacer element 49 in
- posttion relative to the inner knee cap member (comprising

the pad element 37). |

The pad element 37 and the support element 41 are

configured relative to the spacer element 49 so as to (slid-

components, namely, an upper arm portion 57, a middle

- elbow portion 58, and a forearm portion 59; in accordance

50
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with the present invention and, if desired, the upper arm
portion 57 may not be present such that the device would in
this case be essentially a forearm and elbow protector.

As may be seen from FIGS. 9 to 14, the portion 58 of the
arm protector is concavely curved about its longitudinal axis
(i.e. the length axis of the arm) such that when the protector
1s placed on an arm it partially encircles the wearers elbow;
see FIGS. 9 and 10 where the wearers arm is shown in dotted
lines. On the other hand the portions 57 and 59 have flexible

 members which allow for the arm to be completely encircled

thereby. The arm protector may be maintained in place on an
arm in any suitable manner, for example, by releasable
multiple (small) hook attachment means such as by velcro
type connection means 60a, 60b, 6la, 615, 62a and 62b
shown 1in the FIGS. 9 to 15 or it may be maintained on the
limb by a shirt sleeve which covers the protector.

Turning to FIG. 9, the upper arm portion 57, the outer
elbow joint guard of the elbow portion 58 and the forearm
portion 59 each comprises a protective relatively rigid outer
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shell 63, 64 and 65 respectively. These outer rigid shells
-overlie respective relatively resﬂlent pad elements 66, 67
and 68 respectively.

The rigid elbow joint shell 64 and the pad 67 define, an
outer elbow joint guard part. The rigid elbow joint shell 64
and the pad 67 are sized such that the border edges of the pad
67 extend beyond the peripheral edges of the shell 64. The
rigid outer elbow joint shell 64 is attached to the pad 67 by
stitching, 1.e. the shell 64 is attached adjacent to the periph-
ery of the pad 67.

The outer elbow joint guard part is shaped or configured
such that it will cover the elbow (i.e. essentially the rear part
of the joint between the upper arm and the forearm) and side
- parts of the elbow joint area of the arm of a wearer. The
elbow area is protected primarily by the outer elbow shell
64, which is arranged (e.g. in relation to the surface curva-
ture) such that (impact) forces are guided past the elbow and
its adjacent fragile ligaments and articular cartilage and are
transferred to stronger, surrounding parts of the elbow-joint.

The rigid shells 63 and 65 and the respective pads 66 and
68 arc also sized such that the border edges of the pads
extend beyond the peripheral edges of the shells. The rigid
outer shells are also attached to the pads by stitching.
Referring to FIG. 16, the portion 57, however, also has
flexible pad extension elements 69 and 70 while the portion
59 has a flexible pad extension element 71. These flexible
pad extension elements allow the protective portions 57 and
59 to be entirely wrapped around the arm. The extension
element 71 may if desired be provided in its interior with a
hard shell element for protecting the front of the forearm.

As in the case of the leg protection device the upper arm
portion 37, the outer part of the elbow joint portion 58 and
- the forearm portion 39 are connected together by an articu-
lation connection means comprising the same sort of first
and second flexible web means; the articulation connection
means permitting unrestricted movement of the elbow-joint.

Referring to FIGS. 14 and 15, the first articulation con-
nection means comprises a criss cross web member or band
72 which 1s sewn onto pad 67; the stitching is the same as
for the leg protector in that it leaves free ends for connection
to underlying edges parts of adjacent upper and forearm
portions 37 and 59 which the outer elbow guard part
overlaps. The free ends 72', 73, 74 and 75 of band member
72 (i.e. the portions thereof not stitched to the pad 67) are
attached to the rigid shells 63 and 65 by rivet type connec-
tions (indicated generally by the reference numeral 76). The
first fiexible web means referred to above comprises the free
ends 72' and 73 while the second flexible web means
referred to above comprises the free ends 74 and 75.

Referring to FIG. 9 and 10, the first flexible web means
permits pivotable back and forth movement of the outer

clbow shéll 64 relative to the forearm shell 65 in response to

the bending (or articulate) movement of the arm about the
elbow. Similarly, the second flexible web means permits

pivotable back and forth movement of the upper shell 63

relative to the outer elbow shell 64 in response to the
bending (or ariiculate) movement of the arm about the
elbow; FIG. 9 shows the arm protector in a more or less
straight position whereas FIG. 10 shows the protector in a
bent position.

In order to stabilize the arm protector on the elbow-joint
area and to inhibit, on impact, the elbow from bearing on the
outer elbow joint guard (e.g. via the pad 67), an inner elbow
guard part is provided. Referring to FIGS. 12, 15 and 16 the

inner kneecap guard part comprises a relatively resilient pad

element 77. The pad element 77 is, as shown in FIG. 16,
integral with the pad 68, the pad element 77 being connected
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to the main body of the pad 68 by a flexible neck (pad) part
78. The pad element 77 is preferably associated with a
relatively rigid cup-like support element 79 (see FIG. 12)
made of material similar to that of the outer shells 5, 6 or 7.
The rigid support element 79 is sewn to the pad element 77
about the periphery thereof on the side of the pad element
which faces the outer elbow joint guard part. On the elbow
side of the pad element 77 a depression 80 is defined by the
pad element for engaging the elbow. The elbow (not shown)
is intended to nest in the depression 80 and to thus bear
against the pad element 77. The support element 79 is
provided with a depression which essentially conforms to
the shape of the depression 80 in the pad element 77, the pad
element 77 being configured to nest in the depressmn of the
support eiement 79,

The neck 78 is sufficiently ﬂe}uble such that the pad
clement 77 with the support element 79 may pivot there-
about relative to the pad 68 and thus follow the bending
movement of the arm about the elbow; this necks thus define
the second articulation connection means.

The pad element 77 is also configured (i.e. sized) relatwc
to the outer elbow joint guard part such that the pad element

77 nests within the outer elbow joint guard part but such that

the support element 79 is spaced apart from the outer elbow

F1GS. 12 and 15). For these purposes, an upper part 82 of the
pad element 77 slidingly abuts a lower inner part 83 of the
upper arm portion 57; the neck portion 78 abuts the upper
edge portion 84 of the forearm portion 58; and the side wing
parts of the pad element 77 slidingly abut the opposed side
walls of the outer elbow joint part. Thus, in response to
bending action of the arm about the elbow, the pad element
77 will pivot about the flexible neck 78.

I claim: | |

1. A leg protector for protecting a person’s shin, knee and
thigh, said leg protector being of the type arranged to at least
partially encircle a person’s leg, said leg protectmn system
comprising

an inner knee cap guard means comprising a resilient pad
element for bearing on a person’s knee cap, |

a leg guard, said leg guard comprising
a shin guard means,
an outer knee joint guard means, and
a thigh guard means,
said shin guard means comprising a rigid outer shell
element overlying a resilient shin pad element,
said outer knee joint guard means comprising a rigid
outer shell element,
said thigh guard means comprising a rigid outer shell
eiement overlying a resilient thigh pad element,
said outer knee joint guard means being in overlying
relationship to said inner knee cap guard means,
said outer knee joint guard means, when the leg of
the person is straight, being in overlapping rela-
tion to said shin and thigh guard means,

means for attaching the resilient pad element of said shin
guard means to the rigid outer shell element of said shin
guard means,

means for attaching the resilient pad element of said thigh
guard means to the rigid outer shell element of said
thigh guard means,

spacing means for spacing apart the inner knee cap guard
means from the outer knee joint guard means such that
a buffer pocket is defined therebetween, said spacing
means comprising a peripheral portion of said inner
knee cap guard means, said peripheral portion being

| —

er pocket 81 is defined therebetween (see -
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configured relative to said outer knée joint guard
means, said shin guard means and said thigh guard

means such that said inner knee cap guard means nests

in said outer knee joint guard means,

first articulation connection means for articulately con- 5 sald forearm guard means and said upper arm guard
necting said outer knee joint guard means to said shin means such that said inner elbow guard means nests in
guard means and to said thigh guard means such that said outer elbow joint guard means,
said outer knee joint guard means is pivotably move- first articulation connection means for articulately con-
able, relative to said shin guard means, in response to necting said outer elbow joint guard means to said
bending movement of the leg about the knee and said forearm guard means and to said upper arm guard .
thigh guard means is pivotably moveable, relative to means such that said outer elbow joint guard means is
said outer knee joint guard means, in response to pivotably moveable, relative to said forearm guard
bending movement of the leg about the knee, and means, in response to bending movement of the arm
second articulation connection means for articulately con- about the elbow and said upper arm guard means is
necting said inner knee cap guard means to said shin s pivotably moveable, relative to said outer elbow joint
guard means such that said inner knee cap guard means guard means, in response to bendmg movement of the
is pivotably moveable, relative to said shin guard arm about the elbow, and
means, 1n response to bending movement of the leg second articulation connection means for artwulately con-
about the knee, necting said inner elbow guard means to said forearm
wherein said first articulation connection means com- »q guard means such that said inner elbow guard means 1s
- prises first flexible strap means for connecting said pivotably moveable, relative to said forearm guard
outer knee joint guard means to said shin guard means means, in response to bending movement of the arm
and second flexible strap means for connecting said about the elbow,
outer knee joint guard means to said thigh guard means wherein said first articulation connection means comf
and 25 prises first flexible strap means for connecting said
wherein said inner knee cap guard means includes a rigid outer elbow joint guard means to said forearm guard
outer shell element overlying the resilient pad element means and second fiexible strap means for connecting
of said inner knee cap guard means, and said leg said outer elbow joint guard means to said upper arm
protector includes means for attaching the resilient pad guard means and
element of said inner knee cap guard to the rigid shell 30 wherein said inner elbow guard means includes a rigid
element of said mnner kqee cap guard means, the rigid outer shell element overlying the resilient pad element
51:1511 element of sm-d inner Kknee tap means being of said inner elbow guard means, and said arm protec-
disposed between said outer knee joint guard means tor includes means for attaching the resilient pad ele-
‘and the resilient pad elemem of said inner knee guard ment of said inner elbow guard means to the rigid shell
means. 33

2. An arm protector for protecting a person’s forearm,
elbow and upper arm, said arm protector being of the type
arranged to at least partially encircle a person’s arm, said
arm protector comprising

16

' that a buffer pocket is defined therebetween, said spac-

ing means comprising a peripheral portion of said inner
elbow guard means, said peripheral portion being con-
figured relative to said outer eibow joint guard means,

element of said inner elbow guard means, the rigid shell
element of said inner elbow guard means being dis-
posed between said outer elbow joint guard means and
the resilient pad element of the inner elbow guard
means. | |

an inner elbow guard means comprising a resilient pad 0 3.A leg prot.ectof for'pmtectiﬁg a person’s shin, knee and
clement for bearing on a person’s elbow, | thigh, said leg protector being of the type arranged to at least
“an arm guard, said arm guard comprising | - partially encircle a person’s leg, said leg protection system

a forearm guard means,
an outer elbow joint guard means, and

a upper arm guard means, clement for bearing on a person’s knee cap,
said forcarm guard means comprising a rigid outer a leg guard, said leg guard compnsmg
shell element overlying a resilient forearm pad a shin guard means,
element, an outer knee joint guard means, and
said outer elbow joint guard means comprising a 5 a thigh guard means,
rigid outer shell element, N N said shin guard means comprising a rigid outer shell
_Sald upper arm guard means comprising a Hgld outer element overlying a resilient shin pad element,
shell element overlying a resilient upper arm pad said outer knee joint guard means comprising a rigid
element, outer shell element,
Sﬁl_d outer ?1130“{ joint g_uagf'd means being in overly- s said thigh guard means comprising a rigid outer shell
ng fﬂlﬁtlﬂﬂShlP (o said inner elbow guard means, element overlying a resilient thigh pad element,
said outer 31}39“’ joint guard_means, when the arm of said outer knee joint guard means being in overlying
the person is straight, being in overlapping rela- relationship to said inner knee cap guard means,
tion to said forearm and upper arm guard means, said outer knee joint guard means, when the leg of
means -for attaching the resilient pad element of said 0 the person is straight, being in overlapping rela-
forearm guard means to the rigid outer shell element of _ tion to said shin and thigh guard means,
said forearm guard means, means for attaching the resilient pad element of said shin
means for attaching the resilient pad element of said upper guard means to the rigid outer shell element of said shin
arm guard means to the rigid outer shell element of sau:l guard means,
upper arm guard means, 65  means for attaching the resilient pad element of said thigh

spacing means for spacing apart the inner elbow guard
means from the outer elbow joint guard means such

45

comprising |
an inner knee cap guard means comprising a resilient pad

guard means to the rigid outer shell element of said
thigh guard means, |
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spacing means for spacing apart the inner knee cap guard
means {rom the outer knee joint guard means such that
a bufler pocket is defined therebetween,

first articulation connection means for articulately con-
necting said outer knee joint guard means to said shin
guard means and to said thigh guard means such that
said outer knee joint guard means is pivotably move-
able, relative to said shin guard means, in response to
bending movement of the leg about the knee and said
thigh guard means is pivotably moveable, relative to
saild outer knee joint guard means, in response to
bending movement of the leg about the knee, and

second articulation connection means for articulately con-
necting said inner knee cap guard means to said shin
guard means such that said inner knee cap guard means
is pivotably moveable, relative to said shin guard
means, in response {o bendmg movement of the leg
about the knee |

said spacing means comprising a resilient spacer pad
element, said spacer pad element being configured
relative to said outer knee joint guard means, said inner

knee cap guard means, said shin guard means and said
thigh guard means such that the spacer pad element
nests in the outer knee joint guard means between the
inner knee cap guard means and the outer knee joint
guard means, the inner knee cap guard means nests in
said spacer pad element and, in response to bending
movement of the leg about the knee, the inner knee cap
guard means is able to slidably engage the spacer pad
element.

4. A leg protector as defined in claim 1 wherein said first
articulation connection means comprises first flexible strap
means for connecting said outer knee joint guard means to
said shin guard means and second flexible strap means for
connecting said outer knee joint guard means to said thigh
guard means.

3. A leg protector as defined in claim 4 wherein said inner
knee cap guard means includes a rigid outer shell element
overlying the resilient pad element of said inner knee cap
guard means, and said leg protector includes means for
attaching the resilient pad element of said inner knee cap
guard to the rigid shell of said inner knee cap guard means,
the rigid shell element of said inner knee cap means being
disposed between said outer knee joint guard means and the
resilient pad element of said inner knee guard means.

6. A leg protector for protecting a person’s shin, knee and
thigh, said leg protector being of the type arranged to at least
partially encircle a person’s leg, said leg protection system
comprising

an inner knee cap guard means comprising a resilient pad

element for bearing on a person’s knee cap,

a leg guard, satd leg guard comprising
a shin guard means,
an outer knee joint guard means, and
a thigh guard means,
said shin guard means comprising a rigid outer shell
element overlying a resilient shin pad element,
said outer knee joint guard means comprising a rigid
outer shell element overlying a resilient knee pad
clement,
said thigh guard means comprising a rigid outer shell
element overlying a resilient thigh pad element,
said outer knee joint guard means being in overlying
relationship to said inner knee cap guard means,
said outer knee joint guard means, when the leg of
the person 1s straight, being in overlapping rela-
tion to said shin and thigh guard means,
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means for attaching the resilient pad clement of said shin
guard means to the rigid outer shell element of said shin
guard means,

means for attaching the resilient pad element of said outer
knee joint guard means to the rigid outer shell element
of said outer knee joint guard means,

means for attaching the resilient pad element of said thlgh

guard means to the rigid outer shell element of said
thigh guard means,

spacing means for spacmg apart the inner knee cap guard
means from the outer knee joint guard means such that
a buffer pocket 1s defined therebetween, said spacmg
means being a resilient spacing means,

first articulation connection means for articulately con-
necting said outer knee joint guard means to said shin
guard means and to said thigh guard means such that
said outer knee joint guard means is pivotably move-
able, relative to said shin guard means, in response to
bending movement of the leg about the knee and said
thigh guard means is pivotably moveable, relative to
said outer knee joint guard means, in response to
bending movement of the leg about the knee, and

second articulation connection means for articulately con-
necting said inner knee cap guard means to said shin
guard means such that said inner knee cap guard means
1s pivotably moveable, relative to said shin guard
means, 1n response to bending movement of the leg
about the knee |

said first articulation connection means comprising first
flexible strap means for connecting said outer knee
joint guard means to said shin guard means and second
flexible strap means for connecting said outer knee
joint guard means to said thigh guard means, said first
and second flexible strap means being in underlying
relation with respect to the rigid outer shell elements of
said shin, outer knee joint and thigh guard means.

7. A leg protector as defined in claim 6 wherein said
spacer means comprises a peripheral portion of said inner
knee cap guard means, said peripheral portion being con-
figured relative to said outer knee joint guard means, said
shin guard means and said thigh guard means such that said -
inner knee cap guard means nests in said outer knee joint
guard means.

8. A leg protector as deﬁned in claim 7 wherein said inner
knee cap guard means includes a rigid outer shell element
overlying the resilient pad element of said inner knee cap
guard means, and said leg protector includes means for
attaching the resilient pad element of said inner knee cap
guard to the rigid shell of said inner knee cap guard means,
the rigid shell element of said inner knee cap means being
disposed between said outer knee joint guard means and the
resilient pad element of said inner knee guard means.

9. An arm protector for protecting a person’s forearm,

elbow and upper arm, said arm protector being of the type

arranged to at least partially encircle a person’s arm, said
arm protector comprising

an inner elbow guard means comprising a resilient pad |
clement

for bearing on a person’s elbow,
an arm guard, said arm guard comprising
a forearm guard means,
an outer elbow joint guard means, and
a upper arm guard means, |
said forearm guard means comprising a rigid outer

shell element overlying a resilient forearm pad ele-
ment,
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said outer elbow joint guard means comprising a
rigid outer shell element,

said upper arm guard means comprising a rigid outer
shell element overlying a resilient upper arm pad
element,

said outer elbow joint guard means being in overly-
ing relationship to said inner elbow guard means,

said outer elbow joint guard means, when the arm of
the person is straight, being in overlapping rela-
tion to said forearm and upper arm guard means,

means for attaching the resilient pad element of said

forearm guard means to the rigid outer shell element of

said forearm guard means,

means for attaching the resilient pad element of said upper
arm guard means to the rigid outer shell element of said
upper arm guard means,

spacing means for spacing apart the inner elbow guard
means from the outer elbow joint guard means such
that a butler pocket is defined therebetween,

first articulation connection means for articulately con-
necting said outer elbow joint guard means to said
forearm guard means and to said upper arm guard
means such that said outer elbow joint guard means is
pivotably moveable, relative to said forearm guard
means, in response to bending movement of the arm
about the elbow and said upper arm guard means is
pivotably moveable, relative to said outer elbow joint
guard means, in response to bending movement of the
arm about the elbow, and -

second articulation connection means for articulately con-
necting said inner elbow guard means to said forearm
guard means such that said inner elbow guard means is
pivotably moveable, relative to said forearm arm guard
means, in response to bending movement of the arm
about the elbow, |

said spacing means comprising a resilient spacer pad
element, said spacer pad element being configured

‘relative to said outer elbow joint guard means, said

-1inner elbow guard means, said forearm guard means
and said upper arm guard means such that the spacer
pad element nests in the outer elbow joint guard means
between the inner elbow guard means and the outer

elbow joint guard means, the inner elbow guard means

nests in said spacer pad element and, in response to
bending movement of the arm about the elbow, the
inner elbow guard means is able to shdably engage the
spacer pad element.

10. An arm protector as defined in claim 9 wherein said
first articulation connection means comprises first flexible
strap means for connecting said outer elbow joint guard
means to said forearm guard means and second flexible strap
means for connecting said outer elbow joint guard means to
said upper arm guard means.

11. An arm protector as defined in claim 10 wherein said
inner elbow guard means includes a rigid outer shell element
overlying the resilient pad element of said inner elbow guard
means, and said arm protector includes means for attaching
the resilient pad element of said inner elbow guard means to
the rigid shell element of said inner elbow guard means, the
rigid shell element of said inner elbow guard means being
disposed between said outer elbow joint guard means and
~ the resilient pad element of the inner elbow guard means.

12. An arm protector for protecting a person’s forearm,
elbow and upper arm, said arm protector being of the type

arranged to at least partially encircle a person’s arm, said
| protector comprising
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an inner elbow guard means cornprising a resilient pad
element for bearing on a person’s elbow,

an arm guard, said arm guard comprising
a forearm guard means,
an outer elbow joint guard means, and
a upper arm guard means,

said forearm guard means comprising a rigid outer
shell element overlying a resilient forearm pad
element,

said outer elbow joint guard means comprising a
-rigid outer shell element overlying a resilient
elbow pad element, -
‘said upper arm guard means comprising a rigid outer
shell element overlymg a restlient upper arm pad
clement,
said outer elbow joint guard means bemg in overly-
ing relationship to said inner elbow guard means,
said outer elbow joint guard means, when the arm of
- the person 1s straight, being in overlapping rela-
tion to said forearm and upper arm guard means,

means for attaching the resilient pad element of said
forearm guard means to the rigid outer shell element of
said forearm guard means, |

means for attaching the resilient pad eleme‘nt of said outer
elbow joint guard means to the rigid outer shell element
of outer elbow joint guard means,

means for attaching the resilient pad element of said upper
arm guard means to the rigid outer shell element of
upper aarm guard means,

- spacing means for spacing apart the inner elbow guard
means from the outer elbow joint guard means such
that a buffer pocket is defined therebetween, said spac-
ing means being a resilient spacing means,

first articulation comnection means for articulately con-
necting said outer elbow joint guard means to said
forearm guard means and to said upper arm guard
means such that said outer elbow joint guard means is
pivotably moveable, relative to said forearm guard
means, in response to bending movement of the arm
about the elbow and said upper arm guard means is.
pivotably moveable, relative to said outer elbow joint
guard means, in response to bending movement of the
arm abotut the elbow, and

- second articulation connection means for articulately con-
necting said inner elbow guard means to said forearm
guard means such that said inner elbow guard means is
pivotably moveable, relative to said forearm, in
response to bending movement of the arm about the
elbow, | |

said first articulation connection means comprising first

flexible strap means for connecting said outer elbow
joint guard means to said forearm guard means and
second flexible strap means for connecting said outer
elbow joint guard means to said upper arm guard
means, said first and second flexible strap means being
in underlying relation with respect to the rigid outer
shell elements of said forearm, outer elbow joint and
upper arm guard means. '

13. An arm protector as defined in claim 12 wherein said
spacer means comprises a peripheral portion of said inner
elbow guard means, said peripheral portion being configured
relative to said outer elbow joint guard means, said forearm
guard means and said upper arm guard means such that said
inner elbow guard means nests in said outer elbow joint
guard means.

14. An arm protector as defined in claim 13 wherein said
inner elbow guard means includes a rigid outer shell element
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overlying the resilient pad element of said inner elbow guard
means, and said arm protector includes means for attaching
the resilient pad element of said inner elbow guard means to

the rigid shell element of said inner elbow guard means, the

rigid shell element of said inner elbow guard means being
disposed between said outer elbow joint guard means and
the resilient pad element of the inner elbow guard means.

15. Aleg protector for protecting a person’s shin, knee and
thigh, said leg protector being of the type arranged to at least
partially encircle a person’s leg, said leg protection system

comprising

an nner knee cap guard means comprising a resilient pad
element for bearing on a person’s knee cap,

a leg guard, said leg guard comprising
a shin guard means,
an outer knee joint guard means, and
a thigh guard means,
said shin guard means comprising a rigid outer shell
element overlying a resilient shin pad element,
said outer knee joint guard means comprising a rigid
outer shell element,
said thigh guard means comprising a rigid outer shell
element overlying a resilient thigh pad element,
said outer knee joint guard means being in overlying
relationship to said inner knee cap guard means,
said outer knee joint guard means, when the leg of
the person is straight, being in overlapping rela-
tion to said shin and thigh guard means,

means for attaching the resilient pad element of said shin
guard means to the rigid outer shell element of said shin
guard means,

means for attaching the resilient pad element of said thigh
guard means to the rigid outer shell element of said
thigh guard means,

spacing means for spacing apart the inner knee cap guard
means from the outer knee joint guard means such that
a buffer pocket 1s defined therebetween, said spacing
means comprising a peripheral portion of said inner
knee cap guard means, said peripheral portion being
configured relative to said outer knee joint guard
means, said shin guard means and said thigh guard
means such that said inner knee cap guard means nests
in said outer knee joint guard means,

first articulation connection means for articulately con-
necting said outer knee joint guard means to said shin
guard means and to said thigh guard means such that
said outer knee joint guard means is pivotably move-
able, relative to said shin guard means, in response to
bending movement of the leg about the knee and said
thigh guard means is pivotably moveable, relative to
said outer knee joint guard means, in response to
bending movement of the leg about the knee, and

second articulation connection means for articulately con-
necting said inner knee cap guard means to said thigh
guard means such that said inner knee cap guard means
18 pivotably moveable, relative to said thigh guard
means, in response to bendmg movement of the leg
about the knee,

wherein said first articulation connection means com-
prises first flexible strap means for connecting said
outer knee joint guard means to said shin guard means
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and second flexible strap means for connecting said -

outer knee joint guard means to said thigh guard means
and

wherein said inner knee cap guard means includes a rigid
outer shell element overlying the resilient pad element
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of said inner knee cap guard means, and said leg
protector includes means for attaching the resilient pad
element of said inner knee cap guard to the rigid shell
element of said inner knee cap guard means, the rigid
shell element of said inner knee cap means being
disposed between said outer knee joint guard means
and the resilient pad element of said inner knee guard
means.

16. An arm protector for protecting a person’s forearm,

elbow and upper arm, said arm protector being of the type
arranged to at least 'partially encircle a person’s arm, said
arm protector comprising, -

an inner elbow guard means compnsmg a resﬂmnt pad
clement for bearing on a person’s elbow,
an arm guard, said arm guard comprising
a forearm guard means,
an outer elbow joint guard means, and
a upper arm guard means,

-said forearm guard means comprising a rigid outer
shell element overlymg a resﬂwnl forearm pad
clement,

said outer elbow joint guard means comprising a
rigid outer shell element, |

said upper arm guard means comprising a rigid outer
shell element overlying a resilient upper arm pad
element,

said outer elbow joint guard means being in overly-
ing relationship to said inner elbow guard means,

said outer elbow joint guard means, when the arm of
the person is straight, being in overlapping rela-
tion to said forearm and upper arm guard means,

means for attaching the resilient pad element of said
forearm guard means to the rigid outer shell element of
said forearm guard means,

means for attaching the resilient pad element of sald upper
arm guard means to the rigid outer shell element of said
upper arm guard means,

spacing means for spacing apart the inner-elbow guard
means from the outer elbow joint guard means such
that a buffer pocket is defined therebetween, said spac-
ing means comprising a peripheral portion of said inner
elbow guard means, said peripheral portion being con-
figured relative to said outer elbow joint guard means,
said forearm guard means and said upper arm guard
means Such that said inner elbow guard means nests in
said outer elbow joint guard means,

first articulation connection means for articulately con-
necting said outer elbow joint guard means to said
forearm guard means and to said upper arm guard
means such that said outer elbow joint guard means is
pivotably moveable, relative to said forearm guard
means, in response to bending movement of the arm
about the elbow and said upper arm guard means is
pivotably moveable, relative to said outer elbow joint
guard means, in response to bending movement of the
arm about the elbow, and

second articulation connection means for articulately con-
necting said inner elbow guard means to one of said
forearm guard means and said upper arm guide means
such that said inner elbow guard means is pivotably
moveable, relative to a respective one of said forearm
and upper arm guard means, in response to bending
movement of the arm about the elbow,

wherein said first articulation connection means com-
prises first flexible strap means for connecting said
outer elbow joint guard means to said forearm guard
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means and second flexible strap means for connecting

said outer elbow joint guard means to said upper arm

guard means and

wherein said inner elbow guard means includes a rigid
outer shell element overlying the resilient pad element

of said inner elbow guard means, and said arm protec-

tor includes means for attaching the resilient pad ele-
ment of said inner elbow guard means to the rigid shell
element of said inner elbow guard means, the rigid shell
element of said inner elbow guard means being dis-
posed between said outer elbow joint guard means and
the resilient pad element of the inner elbow guard
means.

17. A leg protector for protecting a person’s shm knee and

thigh, said leg protector bemg of the type arranged to at least

partlally encircle a person s leg, said leg protccuon system
comprising

an inner knee cap guard means comprising a resilient pad
element for bearing on a person’s knee cap,

a leg guard, said leg guard comprising
a shin guard means,
an outer knee joint guard means, and
a thigh guard means,
said shin guard means comprising a rigid outer shell
‘element overlying a resilient shin pad element,
said outer knee joint guard means comprising a rigid
outer shell element,
said thigh guard means comprising a rigid outer shell
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- element overlying a resilient thigh pad element,

said outer knee joint guard means being in overlying

relationship to said inner knee cap guard means,

said outer knee joint guard means, when the leg of
the person 1is straight, being in overlapping rela—
tton to said shin and thigh guard means,

mearns for attachmg the resilient pad element of said shin
guard means to the rigid outer shell element of sa:ld shin
guard means,

means for attaching the resilient pad element of said thigh
guard means to the rigid outer shell element of said
thigh guard means,,

spacing means for spacing apart the inner knee cap guard
means from the outer knee joint guard means such that
a bulfer pocket 1s defined therebetween,

first articulation connection means for articulately con-
necting said outer knee joint guard means to said shin

guard means and to said thigh guard means such that

said outer knee joint guard means is pivotably move-
able, relative to said shin guard means, in response to

bending movement of the leg about the knee and said .

thigh guard means is pivotably moveable, relative to
said outer knee joint guard means, in response to
bending movement of the leg about the knee, and

second articulation connection means for articulately con-
necting said inner knee cap guard means to said thigh
guard means such that said inner knee cap guard means
~is pivotably moveable, relative to said thigh guard
‘means, in response to bendmg movement of the leg
about the knee

said spacing means comprising a resilient spacer pad
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element, said spacer pad element being configured

relative to said outer knee joint guard means, said inner
knee cap guard means, said shin guard means and said
thigh guard means such that the spacer pad element
nests 1n the outer knee joint guard means between the
inner knee cap guard means and the outer knee joint
- guard means, the inner knee cap guard means nests in
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said spacer pad element and, in response to bending
movement of the leg about the knee, the inner knee cap
guard means 1s able to slidably engage the spacer pad
clement.
- 18. A leg protector as defined 1n clalm 17 wherein said -
first articulation connection means comprises first flexible
strap means for connecting said outer knee joint guard
means to said shin guard means and second flexible strap
means for connecting said outer knee _]011112 guard means (0
said thigh guard means. |
19. A leg protector as defined in claim 18 wherein said
inner knee cap guard means includes a rigid outer shell
element overlying the resilient pad element of said inner
knee cap guard means, and said leg protector includes means
for attaching the resilient pad element of said inner knee cap

‘guard to the rigid shell of said inner knee cap guard means,

the rigid shell element of said inner knee cap means being
disposed between said outer knee jomnt guard means and the
resilient pad element of said inner knee guard means.

20. A leg protector for protecting a person’s shin, knee and

thigh, said leg protector being of the type arranged to at least
parl:lally encircle a person’s leg, sald leg protection system
comprising |

an inner knee cap guard means comprising a resilient pad
element for beanng On a person’s knee cap,

a leg guard, said leg guard comprising
a shin guard means,
an outer knee joint guard means, and
a thigh guard means, |
said shin guard means compnsmg a rigid outer shell
¢lement overlying a resilient shin pad element,
~ said outer knee joint guard means comprising a rigid
outer shell element overlying a resilient knee pad
clement, |
said thigh guard means comprising a rigid outer shell
clement overlying a resilient thigh pad element,
said outer knee joint guard means being in overlying
relationship to said inner knee cap guard means,
said outer knee joint guard means, when the leg of
the person is straight, being in overlapping rela-
tion to said shin and thigh guard means,

means for attaching the resilient pad element of said shin
guard means to the rigid outer shell element of said shin
guard means,

means for attaching the resilient pad element of said outer
knee joint guard means to the rigid outer shell element
of said outer knee joint guard means,

means for attaching the resilient pad element of said thigh
guard means to the rigid outer shell element of said
thigh guard means,

spacing means for spacing apart the inner knee cap guard
means from the outer knee joint guard means such that
a buffer pocket 1s defined therebetween, said spacmg |
1eans being a resilient spacing means,

first articulation connection means for articulately con-
necting said outer knee joint guard means to said shin
guard means and to said thigh guard means such that
said outer knee joint guard means is pivotably move-
able, relative to said shin guard means, in response to
bending movement of the leg about the knee and said
thigh guard means is pivotably moveable, relative to
sald outer knee joint guard means, in response to
bending movement of the leg about the knee, and

second articulation connection means for articulately con-
necting said inner knee cap guard means to said thigh
guard means such that said inner knee cap guard means
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1 pivotably moveable, relative to said thigh guard
means, in response to bending movement of the leg
about the knee | |

said first articulation connection means comprising first
flexible strap means for connecting said outer knee
joint guard means to said shin guard means and second
flexible strap means for connecting said outer knee
joint guard means to said thigh guard means, said first
and second flexible strap means being in underlying
relation with respect to the rigid outer shell elements of
satd shin, outer knee joint and thigh guard means.

21. A leg protector as defined in claim 20 wherein said
spacer means comprises a peripheral portion of said inner
knee cap guard means, said peripheral portion being con-
figured relative to said outer knee joint guard means, said
shin guard means and said thigh guard means such that said
inner kneecap guard means nests in said outer knee joint
guard means.

22. A leg protector as defined in claim 21 wherein said
inner knee cap guard means includes a rigid outer shell
element overlying the resilient pad element of said inner
knee cap guard means, and said leg protector includes means
for attaching the resilient pad element of said inner knee cap
guard to the rigid shell of said inner knee cap guard means,
the rigid shell element of said inner knee cap means being
disposed between said outer knee joint guard means and the
resilient pad element of said inner knee guard means.

23. An arm protector for protecting a person’s forearm,
elbow and upper arm, said arm protector being of the type
arranged to at least partially encircle a person’s arm, said
-arm protector comprising

an inner elbow guard means comprising a resilient pad
element for bearing on a person’s elbow,
an arm guard, said arm guard comprising
a forearm guard means,
an outer elbow joint guard means, and
a upper arm guard means,
sald forearm guard means comprising a rigid outer
shell element overlying a resilient forearm pad
element, |
said outer elbow joint guard means comprising a
rigid outer shell element,
said upper arm guard means comprising a rigid outer
shell element overlying a resilient upper arm pad
clement,
said outer elbow joint guard means being in overly-
ing relationship to said inner elbow guard means,
said outer elbow joint guard means, when the arm of
the person is straight, being in overlapping rela-
tion to said forearm and upper arm guard means,

means for attaching the resilient pad element of said
forearm guard means to the rigid outer shell element of
said forearm guard means,

means for attaching the resilient pad element of said upper

arm guard means to the rigid outer shell element of said
upper arm guard means,

spacing means for spacing apart the inner elbow guard
means from the outer elbow joint guard means such
that a buffer pocket is defined therebetween,

first articulation connection means for articulately con-
necting said outer elbow joint guard means to said
forearm guard means and to said upper arm guard
means such that said outer elbow joint guard means is
pivotably moveable, relative to said forearm guard
means, 1n response to bending movement of the arm
about the elbow and said upper arm guard means is
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pivotably moveable, relative to said outer elbow joint
guard means, in response to bending movement of the
arm about the elbow, and |

second articulation connection means for articulately con-
necting said inner elbow guard means to one of said
forearm guard means and said upper arm guard means
such that said inner elbow guard means is pivotably
moveable, relative to a respective one of said forearm
and upper arm guard means, in response to bending
movement of the arm about the elbow,

sald spacing means comprising a resilient spacer pad
clement, said spacer pad element being configured
relative to said outer elbow joint guard means, said
inner elbow guard means, said forearm guard means
and said upper arm guard means such that the spacer
pad element nests in the outer elbow joint guard means
between the inner elbow guard means and the outer
clbow joint guard means, the inner elbow guard means
nests 1n said spacer pad element and, in response to
bending movement of the arm about the elbow, the
inner elbow guard means is able to slidably engage the
spacer pad clement.
24. An arm protector as defined in claim 23 wherein said
first articulation connection means comprises first flexible
strap means for connecting said outer elbow joint guard

means to said forearm guard means and second flexible strap
means for connecting said outer elbow joint guard means to
said upper arm guard means. -

25. An arm protector as defined in claim 24 wherein said
inner elbow guard means includes a rigid outer shell element
overlying the resilient pad element of said inner elbow guard
means, and said arm protector includes means for attaching
the resilient pad element of said inner elbow guard means to
the rigid shell element of said inner elbow guard means, the
rigid shell element of said inner elbow guard means being
disposed between said outer elbow joint gunard means and
the resilient pad element of the inner elbow guard means.

26. An arm protector for protecting a person’s forearm,
elbow and upper arm, said arm protector being of the type
arranged to at least partially encircle a person’s arm, said
arm protector comprising |

an inner elbow guard means comprising a resilient pad -
element for bearing on a person’s elbow,

an arm guard, said arm guard comprising
a forearm guard means,
an outer elbow joint guard means, and
a upper arm guard means,
said forearm guard means comprising a rigid outer
shell element overlying a resilient forearm pad
element, -
said outer elbow joint guard means comprising a
rigid outer shell element overlying a resilient
elbow pad element, |
said upper arm guard means comprising a rigid outer
shell element overlying a resilient upper arm pad
element, | |
said outer elbow joint guard means being in overly-
ing relationship to said inner elbow guard means,
said outer elbow joint guard means, when the arm of
the person is straight, being in overlapping rela-
- tion to said forearm and upper arm guard means,

means for attaching the resilient pad element of said
forearm guard means to the rigid outer shell element of
said forearm guard means,

means for attaching the resilient pad element of said outer
elbow joint guard means to the rigid outer shell element
of outer elbow joint guard means,
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means for attaching the resilient pad element of said upper

arm guard means to the rigid outer shell element of
upper aarm guard means,

spacing means for spacing apart the inner elbow guard
means from the outer elbow joint guard means such
that a buffer pocket is defined therebetween, said spac-

ing means being a resilient spacing means,

first articulation connection means for articulately con-
necting said outer elbow joint guard means to said
forearm guard means and to said upper arm guard
means such that said outer elbow joint guard means is
pivotably moveable, relative to said forearm guard
means, in response to bending movement of the arm
about the elbow and said upper arm guard means is
pivotably moveable, relative to said outer elbow joint
guard means, in response to bending movement of the
arm about the elbow, and

second articulation connection means for articulately con-
necting said inner elbow guard means to one of said

forearm guard means and said upper arm guard means

such that said inner elbow guard means is pivotably

moveable, relative to a respective one of said forearm

and upper arm guard means, in response to bending
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movement of the arm about the elbow, -

said first articulation connection means comprising first
flexible strap means for connecting said outer elbow
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joint guard means to said forearm guard means and
second flexible strap means for connecting said outer
elbow joint guard means to said upper arm guard

means, said first and second flexible strap means being
in underlying relation with respect to the rigid outer

shell elements of said forearm, outer elbow joint and
upper arm guard means. N

27. An arm protector as defined 1n claim 26 wherein said

spacer means comprises a peripheral portion of said inner

elbow guard means, said peripheral portion being configured

relative to said outer elbow joint guard means, said forearm

‘guard means and said upper arm guard means such that said

inner elbow guard means nests in said outer elbow joint
guard means. |

28. An arm protector as defined in claim 27 wherein said
inner elbow guard means includes a rigid outer shell element

overlying the resilient pad element of said inner elbow guard

means, and said arm protector includes means for atiaching
the resilient pad element of said inner elbow guard means 1o
the rigid shell element of said inner elbow guard means, the -
rigid shell element of said inner elbow guard means being
disposed between said outer elbow joint guard means and
the resilient pad element of the inner elbow guard means.
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